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range of from 540 to 30,000 Idlocycles. 
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for the 


NATIONAL NC-44 RECEIVER 
AC-DC Model 


GENERAL DESCRIPTION: The NC-44 is an inexpensive seven- 
tube receiver covering frequencies from 540 to 30,000 kilocycles 
in four ranges, the varlous ranges belng selected by means of a 
conventional band switch. 

The cireuit of the receiver, os shown in the schematic 
diagran, is simple, but effective. It consilats of a 6KS combi- 
nation first detector and oscillator, two I.F. stages with per- 
meatbility tuned iron-core transformers and 6L7 tubes, a 6597 
combination second detector - AVG - firat sudio stage, and a 
single audic output stage employing a 25L6d. The ¢.W. oscil- 
lator is a 6J7 and the rectifier is a 2525. The receiver is de- 
signed for operation from 105-130 volt AG or DC lines ond draws 
approximately 40 watts. 

A duel tuning system provides beth general coverage and 
band spread operation. Themain tuning capacitor ie of straight 
line frequency design and is coupled to a scale calibrated ac- 
curately in magacycles; it la operated through a vernier reduc- 
tion drive having a ratio of about 30 to il. The elactrical 
baendapread aystemn comprises a separate two-gang tuning capacitor 
with a seperate dial mechaniam and dial acale. Fractically all 
tuning in the short-wave ranges will be done with thia bandspresad 
capacitor and the various amateur bands are spread as follows; 


oS to 4.0 megacycles 65 divisions 
7.0 to 7.3 ” 0 ~ 
14.0 to 14.4 a 56 . 
20.0 to 30.0 7 40 . 


Separate audio and I.F. galn eontrols are provided and 
each of these controls is fitted with a switch. When the audio 
gain control is turned to the "off" position, the B-supply cir- 
euilt is opened to place the receiver in stand-by aekitans 
Turning the R.F. gain control to the minimum position tuma the 
recelvercompletely off. In addition to thesecontrols, separate 
awitches are provided for the C.W. oscillator and the AVC cir- 
cults. <A BSW terminal panel for external (remote) stand-by con- 
trol 1s mounted at the rear of the chassis. The terminals are 
connected in series with the B+ awltch. 


ANTENNA: Three antenna terminals are located on the right- 
hand side of the cabinet. The center terminal is grounded to 
the cabinet and is provided with a satrap by means of which it 
may be connested to elther of the other terminals when using « 
gingle-wWire antenna. In general, Lt wlll be found best to con- 
nect this stcap between the center andthe right-hand terminals; 
the single-w're antenna being connected to the remaining termi- 
nal. Por all-around short-wave reception, the simple single- 
wire antenne will be found satisfactory oxcept in extremely 
noisy locations. The overall langth may be between 50 and 100 
feet and an #xternal ground is not required. 

For arateurs who wish to obtain best performance on any 
particular band, the single-wire antenna should be made to have 
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an overall langth, ineluding laad-in, approximately equal te an 
oud quarter-wave length. For instance, at 10 meters the antenna 
may be 24,40 0r 56 feet, etc. Thess figures represent 3, 5 and 
7 quarter-wave lengths, reapectively. An antenna designed in 
this manner will provide good asaignal pick-up with effielent 
transfer to the receiver and will, at the same time, minisize 
hend-capacity and other similar undesirable effects. 

From the above, it will be seen that the same antenna can- 
net be expected to function with full effielency on more than 
oe band, unless some provision 1s made for tuning. Such tuning 
can Often be satisfactorily accomplished by means of o series 
voriable capacitor age 4 maximum capacity of 100 or 200 mmf. 
Doublet antennae, directive arrays, ate., having two-wire 
feeder aystems, can be connected directly to the two cutgide an- 
tenna terminals, the center terminal and strap not being used. 

Waere local noise 1s not bothersome, the single-wire type 
ar antenna is to be preferred. In somé tnatallations, however, 
were there are some one or more sources of interference within 
fifty feet of the recelver, the aingle-wire will pick up the 
d’aturbance on the lead-in. Under such conditions, the doublet 
may provide the better signal-to-noise ratio. The improvement 
will be small, however, unless the pick-up portion canbe erected 
at a considerable distance from tha nolse gource ([l.a#., about 
‘wice the distance which separates the source from the recetver), 
Ff the installation cannot be made in this manner, the use of a 
ublet may weeken signals due to unavoidable losses in the fead- 
er system, and the signal-to-nolse ratio will not be improved. 


OUTPUT CIRCUIT; As shown in the sachematic diagram, the 
output terminals of the recelver are connected in the plate cir- 
eult of the 25L66 power cutput tube. The speaker terminals are 
at the rear of the chassis. The speaker furnished with the re- 
ceiver is of the permanent magnet dynamic type having a suitable 
coupling transformer to match the load impedance of tha tube - 
1500 ohm. A Kheadphone jack ia mounted at the rear of the 
eneasis and is wired in auch manner that the speaker ta quiet 
when the phones are in use. The impedance of the headphones 
should be approximately £0,000 ohms, this being the usual imped- 
ance Of phones having a total DC resistance of between 2000 and 
uO ohne. The NO-44 should not be opersted unless either s 
apeaker or a headphone asetis connected te the proper terminals. 
Also, the receiver will not funetion with the output tube re- 
noved from its socket, since all heaters are comnected in serias 
and since this tube supplies both speaker ond headphone cutputa. 


SPEAKER MOUMTING: The loud speaker is mounted in a small 
rabinet finished to match the receiver. To obtain best tone 
quality the apesker chasais should be mounted on o large baffle 
isolated mechanically from the receiver. The baffle should be 
of non-resonant material, so that it will not vibrate. A baffle 
turee or four feet square will generally prove satisfactory. 
Were uniform bass response will be obtained by increasing the 
be ffle size up to about nine feet square. Mounting the speaker 
a-d receiver in the same cabinet, or console, is not recommended 
since vibration from the speaker ia apt ta be transferred to 
tue tubes, producing microphonic nolses. 


OPERATING INSTRUCTIONS: Ags previcusaly ateated, the NO-44 
scelver may be connected to elther the AC or DC linas. In the 
case of a DC line, the receiver will be incperative unless the 
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Plug has thecorrect polarity. This mist be determined by trial, 
but the receiver will not be harmed in any way if the Plug hap- 
pens to be reversed. After the receiver is plugged in and the 
antenna is connected, both the A.F. and A.F. gin controls 
should be advanced to 6 or 7. The AVC awitch should be "on" and 
the O.W. oscillator switch “ofrr". The band selector awltch, 
which is located in the middle of the front panel between the 
two tuning knobs, should be set to indicate the desired frequency 
range, and the bandapread tuning knob at the right showld be set 
so thet the amall pointer reads ninety on the acale. Stations 
may then be tuned in, in the regular way, by means of the left- 
hand, or general coverage, tuning knob. 

Tt should be noted that the froquency calibration of the 
miin scale will only be correct when the bandspread pointer [a 
at ninety. After a station nas been found, however, the band- 
apread control will provide a vernier action which makes tuning 
of high frequency signals very easy, Particularly where the re- 
celver is to be used in amateur communication work. Ordinarily, 
the AVC awitch will be "on" at a1l times and the F.F. gain con- 
trol will be well advanced with volume being controlled by the 
A-F. gain adjustment. When receiving extremely strong signals, 
such as Would be obtained from a local broadcast station, the 
R-F. gain control showld be retarded in order to avoid any pos- 
sibility of tube overload or distortion. The C.W. oscillator 
may be used if desired in locating weak signals with the Ave 
awltech either “on" or "ort". 


ALIGNMENT AND SERVICE DATA: Individual tubes of the same 
type will vary dlightly in their characteristics and it is wall 
to remember this fact when replacements become necessary. Even 
though the cireult 1a designed to reduce the effect of such va- 
riationa to a minimum, the converter and I.F. tubes anowld ka 
solected with some care. A replacement converter ahould be 
checked in the recelver to make sure that tha interelectrode 
capacities are the same as those of the tube originally employed. 
This is easily determined by noting any change in calibratton 
at the high frequency end of any coil rangé. The change should 
not @xeeed two or three dial divisions. 

The intermediate frequency of the NC-44 receiver is 456 
kilocyelesa. The three I.F. transformers are of the parmeabil- 
ity tuned iron-core type and ere adjustable from the outside of 
the cabinet. The transformers ara of such construction that the 
factory adjustment is permanent and they should not be re-tuned, 
therefore, unless there are definite indications that such tun- 
ing 1s required. The high frequency coils and trimmer capacitors 
are mounted underneath the Chasais, being grouped above the band- 
selector awitch. The oscillator colls sre mounted naarest the 
left-hand side of the receiver with the first detector coils at 
the rignt. The adjustment of these circuits is quite convern- 
tional but here, again, the various trimmers should NOT be ad. 
justed indiscriminately, as it 1a often rather difficult ta de- 
termine the correct capacitor Settings without special test 
equipment. 


PROTEQTIVE DEVICES: A double fuse block is mounted under- 
neath the chassis and contains two atandard fuses designated as 
the type SAG, having ow rati . of 2 amperes. One fuse is con- 
nected in either side of tha Ten and will provide adequate pro- 
tection against damage to the various tubes and elreuit elements 
which might result from any short-circuit of ground. 
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The oparator who wses break-in, or who 1a experimenting 
with various types of tranamitting and receiving antennae should 
Provide some means of preventing excessive A. P. plek-up which 
might harm tne input circuit of the receiver. In Case of doubt, 
it is recommended that an &.F. ammeter be connected in the an- 
teonna lead-in, or in one of the doublet feeders slose to the 
receiver, in order to measure the actual A.F. pick-up. This 
current should not @¢xceed .1 ampere. 


DIAL LAMPS: From the circuit diagram, 1t may be seen that 
the dialis illuminated by three lamps connected in series serosa 


& portion of the series heater resistor. These lamps are the 
Standard “brown bead" type, designed for 6.3 volta and drawing 
-15 ampere. Since they necessarily form a part of the heater 


clreuit of the receiver, burned out lamps should be replaced 
promptly, for, altmough the receiver will not be harmed, tne 
various tubes willnot function quite as efficiently if the dial 
lamps are not lighted. 


Seis 


CAPACITORS RESISTORS 

mfd. volts mfd. volts ohma watts ohma watt 
61- «1 400 615-.0005 mica | Rl- .5 meg- 1/2 R15-5,000 1/' 
O2- .1 400 C16- 25. 50 R2- 10,000 1/2 R16-.5 meg- 
C3- .0001 mica C17-.601 mica R3- 200 1/2 A..F. Gain 
vo eee | 400 ©18-.1 400 R4- 25,000 1/2 Rl7=.1 mog- 1/3 
ch=- 1 400 ¢19-.01 400 RS- 1,000 1/2 R1B-.5 mag- 1/2 
o6- .01 400 G20-.005 mica | F6- 1,000 1/2 RI1G- 140 1 
Of= .1 400 O21-.1 400 R7- .5 meg- 1/2 Re0- 500 1/2 
cB- .1 400 Cee. 4 200 Ra- 300 1/2 R2l-1,000 2 
og- .O1 400 O283- 40 200 RO- 1,000 1/2 Re2-10,000 
c1o-.1 400 ¢24-.1 400 RLO- .5 mog- 1/2 A. F. Gain 
G1l-.00025 mica C28-.0001 mica | R1l- 300 lf2 Res- 132 1¢ 
o12-.01 400 C26-.0001 mica | RlZ- 1. meg- 1/2 R24-.1 meg- 1/: 
a13- 25 500s C$ BT-.1 400 RlS- .5 meg- 1/2 Re5-50,000 1/2 
g14-.1 400 Cea-. 000002 Rl4- 1. mag- 1/2 R6-.1 meg- 1/2 


C29-.01 400 


ReT-.1 meg- 1/2 
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THE NC-44A RECEIVER 
‘4 AC Model 


Recommendations pertinent to the NC-44 (AC-DC) receiver 
apply wlso ta the NO-444 (AC) model, except as follows: 

The HC-444 is designed for operation from 105-130 volt, 
S0-60 cycle Lines only and draws approximately 50 watta. At- 
tempted operation from other AC sources or from DC lines will 
cause serious damage to the receiver. . 

The achematic diagram below shows the circuit of the HC- 
444A model. 


Parte List samo as NO-44, except that 01 is not used. 


THE NC-44B RECEIVER 
Battery Model 


The HC-44B (Battery Operated) is basically the same as tho 
NG-44 {AC-DO) model, the power supply being omitted. In gen- 
oral, the data given on pages 2 to 5 inclusive applies te the 
NC-445. Duta applicable to the NC-44B only is as follows: 

The tube complement is the same as the NC-é4 except that 4 
type 6V6G tube is used in the audio output stage; the rectifier 
tube is omitted. The heater circuit requires £2.25 amps. at 6 
volts; a "B"* supply of 90-135 volts 1s recommended. The "Bs" 
Grain is approximately 40-65 milliampores. 
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If desired, the NC-44B8 may be opsrated antirely from e 6- 
volt DC source in conjunction with a National Type 686 Vibrator 
Power Pack. fm apectal order and at an increase in price, tha 
receiver can be furnished witn a built-in vibrator pack [Type 
NO=-44BV). 

Operation from AC lines is made possible by employing a 
National Type 5BHB6AB Power Supply. 

Receiver power cable color code and connecter plug con- 
rections are shown on the circuit diagram below. Plug prong 
connections match the output socket wiring of the Types 686 and 
SSB6AB Power Supplies. 

As stated above, the output stage employs a 6VéG tube. 
Tho loud spaaker furnished with the receiver is equipped with a 
coupling transformer to match the load impedance of the output 
tube - S000 ohms. Since both speaker and headphone outputs are 
obtained from the output tube, it is not possible to operate 
the receiver with thia tube removed from its socket. 

The main dial ia illuminated by two diel lamps connected 
in parallel across the heater circuit. These lampa are the 
astendard "brown bead" type, designed from 4.3 volts and, drawing 
«15 ampere seach. 


CAPACITORS ' RESTS TORS 

mfd. volte mfd. volts ohma watts ahma wat 
Cl- .1 400 O14-.1 400 Rl- «5 meg- 1/2 R15-5,000 1/ 
c2- .l 400 ©015-.0005 mica | A2- 10,000 1/2 R16-.5 mag- Fo’ 
C3- .0001 mica C16- 25 50 Ri- 200 1/2 A. FP. Gain 
c4- 1 400 O17-.001 mica | R4- 25,000 1/2 A17-.1 meg- 1/- 
ch= 1 400 O16-.1 400 R5- 1,000 1/2 FR1S-.5 meg- 1/': 
o6- .O1 400 (19-.01 400 Ré- 1,000 1/2 R19- 350 1 
Ch= 1 400 C20-.005 mica | R7- .5 meg- 1/2 H20- s00 1/ 
ca- .1 400 O25-.0001 mica | F8- swo 1/2 f21-1,000 2 
cg- .01 400 Ce6-.0001 mica | FS- 1,000 1/2 R22-10,000 Rhe 
c1o-.1 400 O27-.1 400 RlO- .5 meg- 1/2 R.F.Gain 
Cll-.00025 mica CS8-. 000002 Rll- 300 1/2 H24-.1 meg- L/: 
612-.01 400 029-.01 400 Hl2-1.0 meg- 1/2 R25-50,000 1/; 
cls- 25 50 Rl3S- .5 meg- 1/2 R26-.1 mog- 1/% 


Rl4-1.0 meg- 1/2 -R27-.k mage 1/¢ 


DET— AVC - AUDIO TUBE 
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